In order to evaluate the risk factors on the mortality of the institutionalized Japanese elderly, the cohort study was carried out. We studied the outcome of 114 residents in a skilled nursing home for the elderly in Fukuoka, Japan.
With a rapid increase in the proportion of the elderly population among the total population, the increase in number of the elderly with dementia has become a serious problem in Japan.
The prognosis of Japanese elderly with dementia has been reported to be poor1-6). At present, however, there have been only a few reports that describe the risk for death among the elderly population after controlling for dementia and other confounding factors such as age or the activities of daily livings (ADL)1-2). Furthermore, these reports did not provide information on either the nutritional state or complicated diseases such as hypertension, diabetes mellitus, cerebrovascular diseases and cancer.
A cohort study was thus carried out to evaluate the risk factors for mortality of the residents in the nursing home for the elderly with dementia and/or an impaired ADL. In this paper, we compare the survival rate among the elderly according to the type of dementia such as nondementia, senile dementia of Alzheimer type (SDAT) and vascular dementia including multi-infarct dementia (MID) and Binswanger type dementia (BD). Furthermore, we describe the risk of the elderly with dementia after controlling for other confounding factors including age, ADL, nutritional state and complicated diseases.
SUBJECTS AND METHODS

Evaluation of Subjects
On the first of April 1988, there were 114 elderly persons (21 males and 93 females), with a mean age of 82.0 and ranging from 63 to 98 years old, in the nursing home adjacent to our hospital. Besides regular physical checkups and laboratory examinations, all residents also underwent brain computerized tomography (CT scan). In addition, Hasegawa's dementia rating scale7), which is the most popular screening test for dementia in Japan and similar to the Mini-Mental State Examination 8), was also performed to assess the degree of cognitive impairment.
Hasegawa's dementia rating scale contains 11 items and assesses orientation to time and place, new learning ability, remote memory, attention, and calculation (range 0-32.5 points : normal, 31.0-32.5; mildly impaired, 22.0-30.5; moderately impaired, 10.5-21.5; and severely impaired, 0-10.0). The diagnosis of dementia was made by the same psychiatrist (A. Nohtomi) based on the Diagnostic and Statistical Manual of Mental Disorders, third edition ADL score# ; ADL score is the sum of the ability to perform ADL. Those who could walk by themselves got one point for movement.
Those who could urinate and have bowel movement by themselves received one point for restroom function. Those who could take meals by themselves were given one point for meals. revised (DSM-III-R) criteria9). Dementia was classified into the following four types ; senile dementia of Alzheimer type (SDAT)10), multi-infarct dementia (MID)9), Binswanger type dementia (BD)11 ) and others (including mixed type dementia). The ADL score was determined in the same manner as that described in our previous study12).
Tables 1, 2 and 3 present the profile of the residents in the nursing home in the present study. Sixty-seven (56%) of the 114 residents were demented. Among them, 43 persons were diagnosed as having vascular dementia (33 MID and 10 BD), while 22 persons were diagnosed with SDAT. As shown in Table 3 , the proportion of the residents with dementia increased with age. All informations including the cause of death were obtained from medical records.
Data analysis
The survival length of residents with versus without each factor was compared using the univariate Cox proportional hazard model. The investigation of combined features that could possibly be related factors was performed using the multivariate Cox proportional hazard model. Since there were a relationship between the age and the proportion of dementia, the factor of age was included in the assessment of survival length by the multivariate Cox proportional hazard model analysis.
Step down regression procedures were performed to determine the covariates related to mortality. A survival curve was estimated based on proportional hazard model"). All estimations were calculated using the PHREG procedure in SAS14 ).
RESULTS
During the follow-up period, 60 of the 114 residents in the nursing home died ( Table 4 ). The major cause of death was vascular diseases, such as ischemic heart disease and cerebrovascular disease, for the elderly without dementia, while it was infection such as pneumonia and sepsis for those with dementia. Among the elderly with dementia, the first major cause of death was cancer for those with SDAT and infection for those with vascular dementia (MID and BD). The second major cause of death was infection for those with SDAT and vascular diseases for those with vascular dementia.
Compared to the elderly without dementia, the survival rate was low in dementia (SDAT and vascular dementia) ( Figure 1 , Table 5 ). The survival rate of SDAT tended to be higher compared to vascular dementia (MID and BD).
As shown in Table 5 , the univariate analysis revealed that the risk for mortality increased when factors such as age and systolic blood pressure increased, while it decreased when the factors such as score of Hasegawa's dementia rating scale, serum albumin level and the activities of daily living score increased. The existence of hypertension, cancer or dementia increased the risk for mortality, while the ability to urinate and have bowel movements by oneself or that to take meals by oneself decreased it.
The result of step down regression procedures revealed that dementia was an independent risk factor for mortality ( Table 6 ). Other risk factors for mortality were an As shown in Table 7 , an analysis using the subtype of dementia revealed that only the existence of MID or BD increased the risk for mortality. The existence of SDAT or other type of dementia showed a high relative risk for mortality but failed to show significance. The increase in age or systolic blood pressure and the existence of cancer increased the risk for mortality, while the ability to take meals by oneself decreased it. As shown in Table 8 , the serum albumin level was significantly higher in the residents who could take meals by themselves than those who could not.
DISCUSSION
Previous authors1-6,15-24) reported that the elderly with dementia had a high risk for death. The five-year survival rate of the elderly without dementia was reported to be 67-68%, while the rate of those with SDAT or vascular dementia was 7-41% or 16-39% (Table 9 ). In the present study, the five-year survival rate was also higher in nondementia (73%) than SDAT (45%) or vascular dementia including MID and BD (34%). This result may be partly explained by the fact that the proportion of demented residents increased with the age.
Previous reports in Japan 1,2,5) have documented that the elderly with dementia had a high risk for death even after controlling for age or a low level of activities of daily livings. However, these reports did not provide any information on the nutritional state or complicated diseases. In the present study, even after controlling for age, activities of daily livings, nutritional state and complicated diseases, the multivariate analysis revealed that the existence of dementia significantly increased the risk for mortality. These results suggest that the dementia itself is a risk for death in the elderly. Knopman et al.15) reported that the patients with advanced dementia had a higher risk for death than did those with mild dementia. In contrast, Eagles et al 16) reported that there was no difference in the risk for death between those with severe and those with mild dementia. In the present study, a decrease in the score of Hasegawa's dementia rating scale, which is similar to the Mini-Mental State Examination8), significantly increased the risk for death in the institutionalized elderly. This finding supports the report of Knopman and his coworkers15) in which the advanced dementia was found to be a high risk factor for death compared to mild dementia.
In 1985, Barclay et al.25) reported that patients with MID had a shorter 50% survival time than did those with SDAT (2.6 years vs. 3.4 years). Likewise, the present study revealed that the survival rate of SDAT was higher compared to the rate of MID or BD. In addition, both a univariate analysis and a multivariate analysis revealed a lower risk for death in the elderly with SDAT compared to those with MID or BD. This finding may be explained by the following possibilities. First, compared to SDAT, those with vascular dementia may have a higher morbidity of vascular diseases. In the present study, death from vascular diseases such as coronary heart disease or stroke was more common in the elderly with vascular dementia than in SDAT (25% vs. 5%). Second, those with vascular dementia may often have hypertension and stroke episode. Treatment of hypertension sometimes reduces cerebral blood flow further after a blood pressure fall. The decreased cerebral blood flow may increase the mortality through accelerating of dementia as well as lowering of activities of daily livings. Third, aspiration pneumonia due to pseudobulbar palsy may be more common in those with vascular dementia. In the present study, infection such as pneumonia was the first major cause of death for MID (52%, 12 out of 23) or BD (63%, 5 out of 8) while it was the second major cause of death for SDAT (38%, 5 out of 13).
The presence of poor nutrition 26) or a limited activities of daily livings1, 2, 5, 18, 27) has been reported to increase the risk for death. Several investigators reported that patients with dementia had a poor prognosis because they have a limited activities of daily livings and poor nutritional state 1, 2, 5, 18) . the present study, the decrease in activities of daily living score or serum albumin level increased the risk for death among the elderly in a nursing home.
Incontinence and a bedridden status were reported to be the strongest risk factors for death in the elderly in Japan','). In the present study, the inability to urinate and have bowel movements by oneself was a risk for death while an inability to walk was not. These findings may reflect the fact that an inability to walk should not necessarily be equated to a bedridden status.
Beside the inability to urinate and have bowel movements by oneself, the inability to take meals by oneself was also a risk for death in the present study. This finding may be explained by the following possibilities. Firstly, the elderly, who can not take meals by themselves, may have the poor nutritional states. In the present study, the elderly with the disability to take meals by themselves had lower level of serum albumin than did those without it. Secondly, dysphagia partly due to pseudobulbar palsy, which is a high risk for aspiration pneumonia, may also develop in the course of dementia. In the present study, infection such as pneumonia was the first major cause of death for the elderly with dementia. Even after controlling for other factors such as the presence of dementia, the inability to take meals by oneself was a risk for mortality. These findings suggested that an inability to take meals by oneself is also an independent risk for death in the institutionalized elderly. Martin et al .22) reported that hypertension was a significant medical problem among dementia, and van Dijk et al. 17 ) also reported that high blood pressure increased the risk for mortality in nursing home patients with dementia. Glynn RJ et al.28) reported that a high systolic blood pressure predicted linear increases not only in cardiovascular mortality but also in total mortality. In the present study, a high systolic blood pressure was revealed to increase the risk for mortality even after controlling for other factors. This finding indicated that a high blood pressure itself was a risk for mortality in the elderly in nursing homes.
In summary, dementia seems to be an independent risk factor for mortality while advanced dementia seems to be even a bigger risk for mortality than mild dementia. Compared to the elderly with SDAT, those with vascular dementia seem to have a poorer prognosis.
It is therefore important to accurately evaluate the degree and type of dementia in the elderly in order to determine their prognosis. In addition, a limitation in the activities of daily living as well as a high blood pressure also seems to be an independent risk for mortality.
Since the decreased cerebral blood flow after a blood pressure fall may sometimes accelerate dementia and lower ADL, physicians had better carefully avoid any excessive blood pressure fall when treating the hypertensive elderly patients.
